Real-time RT-PCR of tyrosine hydroxylase to detect bone marrow involvement in advanced neuroblastoma.
Neuroblastoma (NB) is characterised by the secretion of catecholamines in approximately 95% of patients. Tyrosine hydroxylase is the rate-limiting enzyme in catecholamine biosynthesis pathway. Expression of the tyrosine hydroxylase gene (TH) is regulated in a tissue-specific manner during neonatal development and differentiation, therefore TH mRNA expression is a specific tumour marker for NB. Here we present a real-time reverse transcriptase polymerase chain reaction (RT-PCR) assay using TaqMan technology for detection and quantification of TH mRNA in bone marrow (BM) NB patients. The degree of TH expression was derived from the ratio of the mRNAs of this gene and the reference gene, beta-actin. A ratio greater than 3x10(-2) was considered as positive for TH mRNA presence. Samples were also examined for TH mRNA by first and nested RT-PCR. Seventeen BM samples from 4 patients with disseminated NB (3 stage IV and 1 stage IVs) were evaluated at diagnosis and during treatment. We found a variable degree of TH expression ranging from 0.0344 to 26.3370 in 12/17 positive samples, while no TH mRNA (value lower than 3x10(-2)) was detected in 5/17 samples obtained after consolidation therapy. Our results show a moderate concordance between different qualitative RT-PCR methods and real-time RT-PCR. The real-time RT-PCR results seem to fit better with the natural short-term clinical follow-up of the evaluated patients, with respect to qualitative methods. Real-time TH RT-PCR could therefore be of clinical value for the assessment of a patient's prognosis by monitoring minimal residual disease (MRD).